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From spin representations of the symmetric groups to Hirota equations
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I am studying combinatorial aspects of Hirota bilinear equations for Kdv and
modified KdV hierarchies. Mikio Sato wrote a short notes on these objects in Japanese in 1980, and
tabulated his experimental results. Only recently | have realized what Sato was thinking and saying.
Schur functions and Schur®s Q functions are essentially related to the subject.
And also modular representations of the symmetric groups at p=2 have a deep connection with
thesehierarchies. 1 am also investigating certain representation of the Virasoro algebra, which, 1
think, is related to KdV. Three papers on the reduced Fock representation of the Virasoro algebra
appeared which are written jointly with Kazuya Aokage and Eriko Shinkawa.

And one more paper with Naoki Chigira will appear, I hope, which is aninteresting combinatorics of
partitions.
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1 Reduced Fock representation of the Virasoro algebra,
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2 Elementary divisors associated with partitions, (with N. Chigira), submitted 2019
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3 Pfaffian identities and Virasoro operators,(withK.Aokage and E.Shinkawa), Lett.Math. Phys. 110
(2020), 1381-1389

4 Virasoro action on the Q-functions, (with K. Aokage and E. Shinkawa),
SIGMA 17 (2021), 089, 12pages

5 Quantum Sylvester-Franke theorem, (with K. Aokage and S. Tabata), Math. J. Okayama Univ. 64
(2022), 143-151

6 Differential Pluecker relations, (with K. Aokage and E. Shinkawa), submitted 2023
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